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medium. If this probability is known, the intensity of the radiation emitted 
py the medium can be expressed by means of a formula mentioned here for any 
radiation sources acting upon the medium. For the function p(t, ) an inte- 
gral equation is given the solution of which offers no difficulties. p(t, ) 
here denotes the probability that a quantum absorbed in the optic depth t 
leaves the medium under the angle arccos ) with respect to the normal. How- 
ever, in order to determine p(t,Q ) also another equation can be set up, in 
which case the probability for the exit of a quantum from the depth Tt + At 
is determined, i.e. the quantity p(t + At 9). Also for this case the inte- 
gral equation is given. However, if depends on t, this equation no longer 
holds good. But also in this case it is possible to write down a still more 
general integral equation. For this purpose the author studies the totality 
of the media in which the probability for the survivel of the quantum is 
equal to (+ +a), where a is a parameter. 


In conclusion the equations obtained are specialized for three special 


cases. 
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ApsrRACT: In a previous paper (1), the author proposed 4 new method 
of solving various problems in the theory of diffusion of 
ulating the probability of escape of 4 


considered. ‘the theory was later applie 
(2). New results are now reported for the la 
attention is paid to the case where optical thickness of the 
medium is large. Me results now reported may be used in the 
study of diffusion of radiation in the nebulae , atmospheres of 


planets, etc. 

The following problem is treated: the medium is assumed to 
consist of plane parallel layers, and has an optical thickness 
. The strength of sources of radiation is suppose o be 
a function of optical depth re only. The probability that 4 
quantum will survive an elementary act of scattering is denoted 
x Cthe albedo of 4 particle). With this notation it is 
lity that 4 cuantum absorbed 
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the diffusion of yadiation in 2 medium of finite optical 
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both subject to the condition Ti D1 . The asymptotic forms 


of 9, aoe) and ¥(n, T) corresponding to case 4) ares 


g(ng%) = 9m) ~ © —* o(ne“* 


n = 
¥iqy By) = C—O 7 
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where © and Cy are constants given by: 
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The diffusion of radiation jn a medium of finite optical 
thickness. (Cont. ) 
The asymptotic forms of on, Te) and ¥(n; T,) corres- 


ponding to case ii) are: 
non) 
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where f(Waw is the amont of energy which comes directly 
from the sources of radiation and is absorbed per second by an 
elementary volume of thickness at and unit cross-section, at 
a depth Y%~. It is supposed that sources of radiation are 
within the medium and emit equal amounts of energy in all dir- 
ections. ‘Thus, one may put: 


A 
a eee 
zr 


cara 6/7 where g(a is the amount of energy emitted per second by 
the sources in an elementary volume 1x d% per unit solid angle. 
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ABSTRACT: Photoionizetion of nydrogen in gaseous nebulae and the 
subse quent recombination lead to the appearance of 
quante .- Because of the large optical thickness of nebulae 
jin layman lines, these quanta take some time to aiffuse 
through nebulae. for this reason the density of io quanta 
in nebulae turns out to be very high. The problem of the 
aiffusion of the latter quanta is of major interest for 
various reasons. In particular, the radiation 
due to these quanta pleys 4 major role in the 
nebulae and stellar shells. In the present pa 
P € diffusion of L -padiation with full re 
tion o an arbitrary 2 
dient in 
The general so problem 
to the following special cases: 1. large vV' 
Card 1/3 (compare Ref. 3 by the present author) and 2. stationary 
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Diffusion of Radiation in 4a Semlinfinite iedium 


function g(Q) characterizes the distribution of the radiation 
sources. If the function B(S’) is found, the intensities of the 
radiation can be expressed by certain formulae siven here. ‘he 
formal solution of the initially given intesral equ:tions has 


y eo 
me BMT) = oT) +f FT) o( 9) ag , were 
(5.9) denotes the kerricl. Next, un equation for the de- 
termination of the kernel is Given. the further develepment of 
the conputations is followed. The deter:tination of the field 
of radiation in « sesaiinfinite uafiun is reduced to the de-~ 
termination of a function @® (J). text, the author investi- 
Sates the following special cases of this problem: 1.) Be it 
assumed that g(9) = Ge~™! , where G and m are constanta. 
2.) Be it that «(97) = 9°" , where n is a integer, positive 
nunber. 3.) Be it assumed that in the medium z pure scattering 
of radiation takes place and the radiation sources are located 
in an infinitely sreat depth. There are 3 Slavic references. 
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maticheskikt nauk, 1958, 
Vol 11, Nr 5, pp 39 - 50 (USSR) 


ABSTRACT: The present results generalize the results of V.A. Ambartsumyan 
[Ref 1,27 and of the author /Ref 39425/ . Integral equations 
of the type 


B(T) = \ K(C-o*)B(ct)at? + g(C) 


are considered. Principally new results are not obtained, since 

the same equations have been already explicitly treated by 

VoAo Fok /Ref 6/7. The use of a certain function of one variabie 
(v) is only new, by which the resolvent (t,t!) can be ex- 

pressed (Fok used Fourier series). The application of the re~ 

sults to the radiation diffusion in a plane layer seems to be 

of interest and an probability theoretical interpretation of 


Card 1/2 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4" 


"APPROVED FOR RELEASE: 08/25/2000 


SE Sa SS PL 


On the Theory of Radiation Diffusion SOV/22-11-5-3/9 


the diffusion problem in which it is referred to the paper 
[Ref 13/7 of L.M. Biberman and B.A. Veklenko. 
There are 13 references, 10 of which are Soviet, 1 is American, 


1 Japanese, and 1 Swedish. 
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jzlucheniya v ploskom cloye) 


PERIODICAL: Doklady Akademii nouk SSSR, 1958, Vol. 120, Nr 1, 
pp. 69 - 72 (USSR) 


ABSTRACT: In a previous puper written by the author (Ref 1) the diffusion 
of the radiation in a semiinfinite medium was investiseted using 
a probability method (Refs 2,3) earlier proposed by the author. 
The present paper investisates by means of the same method the 
aiffusion of the radiation in 2 plune layer of the finite optical 
density T)> An isotrepic sczttering of the radiation with the 


survival probability Xd of the quantum occurred in the elenentar 
volume of the medium. The celculztion of the radiation field 
in the medium reduces to the determination of the function 


ne 


B Coss) from the eyustion 


oe 
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Care 1/3 wnere the function g(t ) represents the arranzencnt of the 
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radiaticn sources. The solution of the above mentioned egqu:tion 
can be arranged in the form 


Ts 
BOCs ey) = a(t) +) Mette rydeler av! where (24,75 7,) 


denotes the resolvent, The quantity (+ 'sTst)) represents 


the probability for the fact that th« quantum radiated between 
the optical depths tv! ondt' +dt' is later (i.e, after the 
diffusion in the medium) radiated between the optical depths 

t and dt. Taking into account the probability meaning of the 
resolvent and using the nethod of the addition of the layers 

as proposed by V.A.Ambartsumyan (Ref 4) a relatively sinple 
equation for the determination of the resolvent can be obtained. 
The eyuations resulting after the addition of a leyer of the 
snall optical density Av to the upper and lower boundary of the 
medium are written down and dealt with. Tosether with the re- 
solvent P (v ers ac ) the probability for the exit of the 
quantum from the medium is introduced to the present considera- 
tion. The corresponding intensities of the radiation emitted 
through the upper and lower boundsry are calculated. The further 
course of the calculation is followed step by step. The function 
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1. Radiation--Theory 2. Radiation--Scattering 3. Diffusion 
--Mathematical analysis 
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3(1) gov /20-122-1-10/44 
ATTHOR: Sobolev, 


‘ @TTLE: -—px fhe Luminosity of Hot Stars (0 avetimosti soryachikh zveza) 


PRRIODICAL: Doklady Akademii nauk SSSR; 1958; Vol 122, lr 1, PP 41-43 
(ussR) 


ABSTRACT = his pa,er deals with the determination of the Luninosity 
of the WR stars and of the white dwarfs. stars of the type 
wR: A consistent theory of the WR gtars must take into 
account that absorption ig caused py real atoms (nydrogens 
helium) and that high-frequency radiation is converted to 
qnanta of Lower frequency in the atmosphere of the star. 
mre results of some papers (Refs 4, 5) may he uged for the 
determination of the luminosity of the WR stars. Approximate- 
the star (without the atnospnere) is assumed to radiate 
according to Planck's (plank) law. The temperature of the 
atar can ve found according +0 the improved theory of Zanstre 
For the determinati on of the star radius, however, the fact 
ist be taken into consideration that the fluorescence ex~ 
cited in the atmosphere increases tne visible prigntness of 
tne star considerably- According to the theory, the influence 


/ / 
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of the atmosphere on the visible brightness amounts to some 
The influence of the radiation of the shell 
g of a star may be found approximately by 
observation; this manner of determination is discussed in 
short. “he white dwarfs: The high gravitational acceleration 
in the atmosphere of the white dwarfs causes the following 
> effects: 1) The decree of the jonization of the atoms is 
lower in the atmosphere of a white dwarf than in the atmosphere 
of an "ordinary" star of the gumo tumperature. 2) The ab- 
gorption lines in the spectrum of a white dwarf are very 
diffuse because of the Stark effect. It is possible that the 
temperatures of the white dwarfs are higher than the general- 
ly assumed values. ™ig following facts are arguments in 
favor of this hynothesis: There is no Balmer discontinuity 
Bulmerov skachek) in tie spectra of the white dwarfs. 3) The 
« werg of the Balmer series has 
“Yr influence on the light of the white dwarfs. Grenchik's 
ef %) model of toe autuogvhere of the white dwarf 40 Eridan B 
with @ = 15 300° and lg g does not agree well with the ob- 


star magnitudes. 
on the brightnes 


sngqorpéion 2 fio wd ever 


irius B ig more than twice 
5) Some white dwarfs 
d with faint emission 


served results. 4) The radius of S 
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Some Problems in the Theory of Radiation piffusion 


PERIODICAL: Doklady Akademi nauk SSSR, 1959s yo. 129, Nr 65 PP +965 ~ 1268 


(USSR) 


ABSTRACT : The present paper raises and solves geveral of the problems men~ 
tioned in the title, which, at the first glances appear so dif- 
fer considerably, put may, in reality, be reduced 10 integral 

f the same type. First, 2 semi-infinite medium 13 
which consists of plane-parallel layers and is avle 
it radiation. This medium ig agsumed to be bouna- 
ith a vefle i 
this cases the function BC is determined by the integral 24 


Cc 
tion B(t) = 4 ( [zi | 24) e Eis +)| p(t)at + E(t)» Here 
Oo 


notes the ratio between the emission coefficient & and the 
sorption coefficient ae in the case under investigation, B 


pends only on the optical depth t- further, git) = | hold 


card 1/3 and a denotes the emission coefficient due so direct 
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Some Problems in the Theory of Radiation Diffusion | SO0V/20~129-6-18,/69 
Y 
sources. Next, a spherical planetary nebula with @ star in its 
center is assumed. The thickness of this nebula is assumed te be 
much smaller than its radius. The diffusion of L. quanta in the 


nebula is described by the integral equation R(t) = $f [eijx-t]+ 
° 


+ Ei(t + t)] B(t)at + a e *, Here nS denotes the flux of the L. 


quanta, which impinge upon the inner surface of the nebula from 
the star. A point radiation source is then assumed to be in a 
homogeneous unbounded medium (e.g: a gas in a gas= or dust 
nebula). According to V. A. Ambartsumyan. determination of the 
radiation field ts-in this case reduced te solving the integral 


equation A(t) = 4 [zi] x - +| + Ei(t + +)] a(a)at re 
fore) ° 16% 
with A(t) = i B(t)tdt (L is the source strength, 1: the optical 
0 
distance from the source), The hithertu given integral equations 
differ from one another only by their free terma. The second and 
the third integral equation may be regarded as special cases of 
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the first. The first integral equation may be solved by empley- 
ing a method already previously described by the author (Ref 3). 
Calculation up to solution is followed step by step, and the 
resolvent is explicitly written down. Finally, geveral special 
cases of the aforementioned first integral equation are dealt 


with. With g(t) = Vf, B(t,f) - na bee 


aA Nf 

-(t4+t}/r! 

+e WP hat holds. In the case of 
L 2 


a fa 
B(t) = Sep (t}, and with g(2) 
161+ 
There are 4 Soviet references. 
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TITLE: The Diffusion of Radiation Tnto a Medium With Mirror-reflecting 
Boundaries 


PERIODICAL: Doklady Akademii nauk SSSR, 1961» Vol. 136, No» 3» PP» 971 - 
574 


PRXT; whe author assumes that the reflection coefficient depends on the 
angle of incidence. For the ratio between radiation factor and the absorp- 
tion factor he gives the relation 


c) 4 


B(x) = »~ (ar -t|+ K(e+ | B(t)at + @(%) (2) re 
x(x) «(age B G3) 


r(f) is the reflection coefficient and the cosine of the angle of inci- 
dence. A similar formula has already peen derived in one of the author's 
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earlier papers, in which case, however, he did not take the angular depen- 
dence of the reflection coefficient into account. The analogous relation 
B*(~) (4) is written down. The resolvents of (2) and (4) are determined 
by means of the equations 


LL pode , KK 


Conb 
x + gt - (ID (t) 
7c ; 
(C2, +) eal it) are the resolvents and (+) -[(0,~), ¥en) oe 


holds» Thus the problem is reduced to determination of t functions Q (~) 
and (v). After complex calculations, the following integral is obtained: 
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TITLE: Light scattering in 2 spherical atmosphere. i< | 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki pint ao. 
1962, 7-12 " 


TEXT: Light scattering in an atmosphere consisting of spherical layers (e.8-5. fa 
when the sun is low on the horizon or beneath it). is examined. An approximate.” ss 
solution of equations for the intensity of radiation (1) and the total quantity of rar.) 
diation (B) is proposed on the basis of a method used by Vv. V, Sobolev to solve 
the problem of light scattering ina medium consisting of plane-parallel layers. 
First order scattering is accounted for precisely, while scattering of higher 

orders is approximated. Here only the first two components are used in the 
expansion of the scattering indicatrix in Legendre polynomials. The equations © 
obtained are valid for all relationships of the coefficient of absorption @) to the 
distance (r).of an arbitrary point in the atmosphere from the center of the planet. . 
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Two special cases are considered: 1) wherea is constant inthe atmosphere . | 
and 2) where a decreases exponentially with height. Case (1) may be presumed-to 
exist when the sky is totally overcast and case (2), whenit is clear, The compu-. - 
tations could be simplified if it were assumed that the thickness of the atmosphere 
is considerably less than the radius of the planet, as is actually the case. Light... 
scattering in the Venusian atmosphere is recognized as a specialcase, Herethe + 
atmosphere consists of two layers: a cloudy layer with an approximately constant _ 


@ and an underlying gaseous layer with varying a. 
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.. ITLE: Light scattering in @ spherical atmosphere. 


‘atmospheric Light acattering,. spherical atmosphere, planetary’ - 
atmosphere, atmospheric layer curvature, Light scattering, light reflection, 
‘outgoing radiation, atmospheric absorption, . ataospheric optical thickness, | 
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TOPIC TAGS: 


; ABSTRACT: The article is 4 continuation of the authors’ previous work on 

the scattering of light in a planetary atmosphere which accpunts for the 

curvature of atmospheric layers (Ve Ve Sobolev, I. Ne Mining Sb. “Iskusstvenm -— 
ny*tye Sputaiki Zemli," vy* Pe 14. Izd-vo ANSSSR, 1962, str 7). In the ere: 
present article, the case of & constant atmospheric absorption coefficient 
{a considered. An analytical solution is obtained for the basic equation 
determining the mean intensity of the diffused radiation, J, at a point is 

4/3 the atmosphere, subject to boundary conditions. These conditions assume 

hans that there exists no diffused radiation incident upon the atmosphere frou 
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the outside, and they account for the reflection of light from the planet's 
surface. The expression for ‘the quantity J of a homogeneous sphere is 
derived for the optical thickness of the atmosphere, which is large in . 
comparison to the planet dimensions. The result 1s similar to, but simpler 
than that obtained by Re G. Giovanelli and J. T. Jefferies (Proc. Phys. 
Soc., 69, No. ll, 1077, 1956). From the knowledge of J, the ratio B of the 
radiation coefficient to the absorption coefficient can be derived for any 
point. The intensity of radiation leaving the atmosphere ie then expressed 


as: aa oe 
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where T, is the range along a ray of light between 4 point in the atmosphere ' 
-and the observer, T, is the total path traveled by the ray in the atmosphere, - 
and I* is the intensity.of radiation due to reflection from the planet's ‘ 
surface. The integral of the equation ie written as Ty + & I, where Tt, te 
the.{atensity due to first order scattering end A I represents higher 
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TEXT: Many different siden are presently convesned with the study of the | 
universes the newest of these is space astrophysics, product of the marriage 
of astrophysica and rocketry and the solution to the problem of placing an 
observer outside the terrestrial atmosphere. Sobolev states that the UV spectra 
= ; of stars will surface temperatures of 10,000 to 20,000 degrees have been obe 
tained by means of rocketeborne instruments; It is felt that it would be a 
elgnificent advance if the UV spectra of hot ee the 
"white dwarfs," could also be obtained. The flights of hykovakly and 
mereshkovi have brought science closer to a new advance: the day is approaching 
i when there will be astrophysical observatories ‘dn space, and astronomers will 
' lend on the planets of the solar systen, 
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isotropic soattering of the light. For the sake of simplicity, the planetary 
atmosphere is jmagined to consist of piane-parallel layerse However, it is 
assumed that these layerss in a given locality, are illuminated by the soler 

rays a8 though they were pert of a spherical atmosphere. ‘The reflection of the» 
light from the planetary surface ig taken into account. If it is assumed that 
the atmospheric layers are illuminated by parallel solar rays at each point, 
then the equation obtained thereby yields the well-known equation of the theory 
of the scattering of radiation in a planetary atmosphere. The integral equations 
obtained in the present paper will subsequently be numerically solved for various 
casese in particular, the authors intond to examine in detail the case of a 

re in which the absorption coefficient decreases exponentially 


with elevation, also the case of & two-layer atmosphere. consisting of a lower 
oloud-filled layer and sn upper gaseous layer o e results of the calculation 

of the atmospheres of the Barth 
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the higher-order goattering 
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i ABSTRACT: In this article, as in the previous parts of their study (Iskusstvenny*ye 

|; sputniki Zemli, No. 14, Izd-vo AN SSSR, 1962, p- 73 Kosmicheskiye issledovaniya, i, 
| No. 2, 227, 1963), the authors consider the problem of diffusion of radiation in a 

| planetary atmosphere illuminated by the sun's rays- The curvature of atmospheric 


In the earl qu f the problem | 


: were derived and a solution was t for the 


‘| atmosphere is constant. 
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different zenith distances of the sun. Table 2 in the original gives 
brightness of a planet near the terminator. Table 3 gives the values 1. and Z\ I (where I, 


is the intensity caused by first-order scattering in the case of a spherical indicatrix of | 
scattering and \ I is the intensity caused by scattering of higher orders) as a function of : : 
solar zenith distance i 


al thickness ty of the atmosphere. 
The value A\I is given for two values of the albedo of a planetary surface (A = 0.2 and A = 
0.8), approximately corresponding to su 


mmer and winter conditions. These data show th 
the relative role of higher-order scattering changes little with a change in solar zenith 
distance. Table 4 gives the values of the total brightness of the zenith. 


A comparison of. ; 
computed and observed values : ‘ 
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hows good agreement. The presented | ; 


is rather approximate, butitcanbe | 
of the formulas or by 


using an integral equation describing diffusio i 
derived earlier by the authors (Astron. zh., 40, No. 3, 496, 1963). The radiation trans- | 
port equation used does not | i fraction of radiation. However, re- ’ 
a study of first-order scattering for |- 
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fraction apparently must be taken in 
In a study of higher-order scattering refraction probably can be 


angles / close to 7/2. 
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ABSTRACT: The article initiates a series of studies on the atmosphere of Venus- 

the values for x (Y ) and X are found using the - 


From the planet's | 

latest advances in the theory of light scattering. The expressions for these 

values are derived an tties bh (A) and g () are substituted. The 

light scattering directrix xX (Vv o protrude noticeably, suggesting 

that light scattering is due t Yes in the atmosphere. Sources of 

possible inaccuracies include: measuring the planet's brightness when the scatter 

ing angles are small; assuming that atmospheric gtrata are planoparal lel although 
and assuming an at~ 


their curvature may show up when the phase angles are large; 
mosphere pattern in which x (Y) and A are constant although actually these quanti- 
ties vary with the altitude. More accurate measurement of the optical properties 


of ,the gimosphere requires finer observations and further theoretical efforts- 
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‘y. 116, no. l, 1957) the radiation diffusion in a semi-infinite medium, and in a : 
plane layer of finite optical thickness %. + Now assume that Gr> 4, the asymptoe 
tic solutions are souzht for the quantity characteristic of the radiation field in ; 
the layer. The integral equation for the radiation diffusion in the layer is : 
idered in debate: when the true absorption in | 


solved, and two special cases conss 
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| ABSTRACT: The theory of diffuse radiation in planetary nebulee, intvter-,; 

i gtellar space, and stellar and planetary atmospheres deals with 
processes of rcodiation dispersion in elementary volunes. Denoting the : 
coefficients o2 radiation absorption and emission on the frequency v 
from a spectral line with o, and «, , these coefficients can be deter~ 


mined by the integral equations 
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Avy and Avp are the natural and Doppler width of the line, kg is the 
absorption coefficient for one atom in the line's center when a = 0, 
and n is the number of absorbing atoms in one cm3, The formula of the 
absorption coefficient becomes complicated when the Stark effect and 
collisions are taken into consideration, The emission coefficient is 
determined by the equation 


: _ y dw 0 
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1 


where A is the probability of reemission of the quantum from the lLiné 
after its absorption; €,, is the coefficient of true emission; I, vs ta 
intensity of emission, and w is a solid angle. The problem of diffrus 
radiation can be solved using the equation for radiation transfer ald 
+otne ray direction, The equation is transformed and adapted to conereatt 
‘and incoherent cases. In stellar atmospheres absorption and emission 

' occur not only in individual lines, but also in the continuous spectrum: 
' where o local thermodynamic equilibrium occurs. The equation system 


We for diffuse radiation may be solved approximately and in exade HoRh- 
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temperature exists in the atmosphere; the chemical composition of the 
atmosphere is considered to be constant; and the absorption of radia- 
tive energy occurs in the range of the continuous spectrum. The 
radiation flux in the atmosphere is considered to be equal to oTZ,where 6 
is the Boltzmann constant and Te is the effective temperature. These arbitrary conditions mexe the 
computed result problematic. Formulas developed for solution of the 
problem are transformed introducing real conditions and looking for 
their accurate solution. A stellar atmospheric model can be solved 
with high accuracy when the absorption coefficient does not depend upon 
the frequency. The accuracy of the model depends upon the ratio al/i 
where H is the intensity of the radiation flux and AH its change from 
one atmospheric layer to another. This ratio is associated with the 
absorption coefficient, which is a complicated function of the fre- 
quency, temperature, and the chemical compound. Orig. art. has: 
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ABSTRACT: The report deals with the reflection soectra in the range of 1-6 eV of Ge asl 
and InSb dendrites, specular spalls of GaSb and Inds, and GaP waters obtained by tra 


port reactions. All the soecimens had perfect specular surfaces 2 x 4 mm in area and 
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4mpurities in the amount of the order of 101 mas The data obtained were compared 


with earlier data and led to the following conclusions. In etched crystals, the in- 


tensity of the shortwave component of the observed Goublet is always much lower than 


that of the longwave component, whereas in dendrites and spalls the intensities of 


both components of the doublet are approximately equal, and the doublet maximum is 
mich more distinct than 4n etched samples. In the latter as well as in polished and 
etched crystals, the relative intensity distribution between the maxima may change ; 
from one sample to the next, but the position of the maxima in the spectrum remains 


unchanged. New findings made in the study include the observation of reflection peaks 
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attributed to Inenly transitions, and the 4.77 and 3.76 eV (GaP) peaks, to 

Paeye F ys¢ and Inr - ly or A, = A, transitions. Authors are deeply grateful to 
Vv. ie Maslae, N. HM.” Demenkov, S. V. Tsivinskiy, M. Ya. Dashevskiy, I. I. Burdiyan, 


N. I. Inzhnaya, A. I. Koppel" and A. Ya. Nashel'skiy for providing the specimens. 
Orig. art. hast 3 figures and 1 table. 
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TITLE: Investigation of the structure of absorption, emission and photo- 
electric effect at the edge of CdSe crystal fundamental absorption 
(Theses) 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 33, abstract 5V227 
. (V sb. "Fotoelektr, 1 optich. yavleniya v poluprovodnikakh", 
Kiyev, AN USSR, 1959, 40-42) 


Text: A fine structure is discovered at low temperatures, most complicated 
at 4,2 Pic, in absorption and emission spectra of CdSe single crystals, as well as 5 
in the spectral distribution of internal photoeffect, Absorption and emission V 
spectra are strongly polarized, Position of lines and bands in absorption and 
emission spectra is constant for specimens being in free state, but varies very 
strongly in dependence upon strains and stresses in the specimen, Concelusions 

are dirawn on the observed bands in CdSe absorption spectra, 7 


[Abstracter's note: Complete translation] 
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the bands of different crystals are desoribed. The second chapter treats 
pure macroorystalline CdS-~- and CdSe layers. Agreement is found between 

the emission and absorption lines of the CdS layers and those of the CdS 
single crystals. The emission lines of CdS layers at T = 4.2 K exhibit 
triplet structure, whereas the single crystals have & doublet structure. 
According to the authora! results, the emission of CdSe layers has a 
triplet structure. At T = 17-3 K *he emission of the CdS layers consists 
of structureless bands, the CdS single crystals and pure CdSe layers have 

a doublet structure. The third chapter deals with the macrocrystalline 
layers of mixed CdSe-CdS crystals. In the case of T = 42 K, the photo- 
luminescence of all of the 20 samples under consideration has 4 structure, 
and the line spectrum consists of a few weak lines. On heating to 7703 Ks 
the emission intensity drops, the clearness ef the structure and the in- 
tensity of the shortwave lines of the edge emission likewise drop sharply, N 
while the intensities of the shortwave components of the doublet and 

triplet structures rise. There are 3 figures and 16 references: 8 Soviet, 

2 French, 3 German, 1 British, and 4 Americano 14 
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TRANSLATION; The eége luminescence suactee of. ‘Reise s solid solutions of 
CdSe-CdS with seven compositions (25:1, 521,321, 1:2, 122, 1:5, 1:25) and of .. 
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strates were investigated at 77K. The observed spectra of the CdS and CdSe layers; io a 
are simijar to the emission spectra of the corresponding single crystals in the - ; 
region of the absorption edge. Shorter-wavelength narrow spectral lines are due 

: to the emission of free and bound Sxserenes & ceries of broad equidistant bands 


Card 1/2 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4" 


"APPROVED FOR RELEASE: 08/25/200 CIA-RDP86-00513R00165 


Ee sme 
ork 2 2 x 


1830003-4 


Higgs te SEO 


ieee 


eee 


To MIP Se URE? oo REVI EERO A Pe SSF ae 


: 
3 


SL 41400.65 | | sia 
| ACCESSION NR: AR5009692 - aoe ae 4 
is credited to defects. In the spectra of the mixed CaS-CaSe crystals there is 
= observed a structureless broad band adjacent to the principal absorption edge. _ 
The position of this band shifts monotonically with change in composition. The 


jack of structure is attributed to the presence of a large number of faults that 
distort tHe level scheme in th erystal. pat > 


" SUB CODE: = OP, 88 2 ch: 00 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4" 


"APPROVED FOR RELEASE: 08/25/2000 


as eee 


CIA-RDP86-00513R001651830003-4 


L 18901-63 EWP(q) /EWT(m)/BDS AFFTC RDW/JD 
’ ACCESSION NR: AP3006589 a 8/0020/63/151/006/1308/1319 
res 


' AUTHOR: _Sobolev, V. V. 5 


TITLE: Experimental study ofthe band structure of hexagonal | 
crystals of selenium and tellurium [Presented by Academician 
B. P. Konstantfnov, 29 March 1963 

SOURCE: AN SSSR. Doklady#, v. 151, no. 6) 1963, 1308-1310 


TOPIC TAGS: Se, Te, dichroism, crystal band structure, reflection 
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. ABSTRACT: Because of the similarity of the crystal structure of Se 
and Te, the latter have a similar anisotropy of optical, electrical 
and other properties. Some references attribute the dichroism of 
the edge-absorption to the doublet conductivity band, others to the 
- valency band, There sre other discrepancies in interpretations of 
the observed phenomena. Therefore, the author has investigated some --- 
optical properties of Se and Te crystals, The reflection spectra 
were studied in the range from 1 to 6 ev. On the basis of these 
studies, X-ray absorption data, as well as theoritical computations, -- 
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“TITLE: Complex structure in the valence band of crystals in the group aU2Yt 


‘ SOURCE: Pisika tverdogo tela, v. 6, noe 3, 196h, 906-910 


TOPIC TAGS: semiconductor band structure, spin orbital splitting, crystal 
lattice deformation, Brillouin sone, light absorption 


- ABSTRACT: The author has sought to find the valid explanation of structure in 
the upper valence bend of the investigated crystals, which consists of three 

- subordinant bands. Two schemes have been proposed for the origin of these bands: ; 

. that of Birman, in which the upper two bancs are due chiefly to spin-orbital 
splitting and the third to the crystalline field, and that of Hopfield, inwhich = . 

_the upper two valence bands are due chiefly to the crystalline field, ani the third: _. 
to spin-orbital splitting. The author follows the lead of G. Ye. Pikus (ZhEIF, 55 | 

"1507, 1962) that during deformation the upper two valence bands in hexagonal 

‘ crystals may shift downward relative to the lower conduction band either similarly |.__ 
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(the Birman scheme) or dissimilarly (the Hopfield scheme), and he examines 
absorption and reflection spectra in the region of fundamental absorption to 
discover which view is correct. The position of the upper valence bands and of 

the exciton lines of the first two exciton series in crystals of CdSe and CdS, 
after deformation, indicates a markedly different displacement of the upper two 
valence bands, thus confirming Hopfield's view and contradicting Birman's conclu- 
sion. Discovery of ultraviolet absorption bands with triplet structure in CdSe 

and CdTe, along with the known absorption band in CdS, leads the author to conclude 
that’ these bands may be due to transitions: 1) between the th-ee upper valence ; 
bands and the conduction band not in the cemver of the Brillouin zone, 2) between - 
the fourth valence band and the conduction band, or 3) between the valence bands | 
and the conduction band beyond the lowermost band. Data are insufficient to permit: 
proper selection of the best possibility. “In conclusion, I thank G. Ye. Pikus for: 
valuable discussions and for making it possible to acquaint myself with his 
computations before their publication." Orige art. hass 2 figures and 2 tables. 
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basis of the polarization behavior the continuous and line "edge" absorption of 
CdSe may be divided into two parts. In the present paper the earlier experimental re- 
sults are summarized, and discussed and analyzed from the standpoint of the exciton 
mechanism. The general conclusions arrived at on the bamis of analysis of the lines 
detected in the region of the fundamental absorption edge are the following: 1) All 
the absorption lines are very narrow; hence all three types of exciton states are 
associated with non-localized excited states of the CdSe lattice. 2) All three types 
of non-localized (free) excitons have the same energy level structure: the energy 
gaps between the levels of one exciton are virtually repeated in the energy struc~ 
ture of the other two types of excitons. 3) The long wavelength and short wave- 


length subgroups of lines in each of the three exciton groups can be associated with 
the first and second excited states of the excitons, respectively. Some of the dis~ 
tinctive features of cadmium selenide crystals as compared with other wurtzite type 
crystals of the same class are discussed. "I thank E.F.Gross for his interest in 
the work." Orig.art.has: 3 formulas, 2 figures and 2 tables. 
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_ TOPIC TAGS: gallium compound; and spectrum, doublet splitting, 
conduction band, valence band, reflected radiation “psctr am od 


ABSTRACT: The reflection spectrum of GaP. at 290K had two beaks at’ 
230 and 330 mu, the latter a doublet: consisting ef lines at 320 arid” 
335 mu. The doublet peak at 3.7 ev corresponded to direct interband | 
transitions at the point L and the reflection peak at 5.4 ev cor- 
responded to the point X, which can be seen in the energy band 


structure of GaP derived in the present paper (see Fig. 1 of Enclosure). F. iia. 
Herman's formula (J. Electronics, v. 1, 103, 1955) was used to cal-_ Rie 
culate the energies of direct interband transitions and the separa- 


a Cerd 91/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4" 


TSSy) 


"APPROVED FOR RELEASE: 08/25/2000 


MEET Tet 


L 21732-65 
ACCESSION NR: AP4043391 . aa 
- tion of the uppermost valence. band from the second conduction band 

-at the point If. ‘The conclusions of Gross et al. (FIT, v. 3, 3543,. —— 

1961) on the valence band structure of GaP are stated to be incor- 


rect. Orig. art. has: 2 figures. 
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ABSTRACT: This investigation was undertaken in connection with the 
great interest which is attached to compounds of the CdSb and In,Te, 
type. The energy structure of crystals of groups II--V and ILI--VI 
was investigated at 290K in the region 1--6 eV. The reflection spec~ 
tra of polished and etched crystals CdSb, ZnSb, 56% ZnSv-44% CdSb, 

Cd ,Sb,. an,Sb,, Zn ,Sb,) In,Se,, In,Te,, Cdin,Se4r Ga,Se,) Ga,Te,, 
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GaSe, and GaTe were investigated. The similarities and differences 
between the various spectra are briefly discussed. It i# concluded 
- that in view of the similarity of their reflection spectra, the 


| crystals CdSb, ZnSb, and 2n,Sb), zn,Sb,, and Cd,Sb, have similar 


- energy-band structures and nearly equal transition energies; The 
general conclusion is that the compounds of groups II--vV and IlI--vt 
are close to compounds of groups Ili--vV and iI--Vvi not only in 

_jattice structure put also in the type of bond and energy-band 

. structure. Orig. art. has: 1 figure. 
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: ABSTRACT: ( The uthors investigated the reflection spectra of aiiicie a 

| erystats lof _si¥ Gey(inp, “nas, finSb, GaP, GaAs, and GaSb at 290K 3 

: in the range @e 1--6 eV. he. ree results yielded a larger numbet/ of re- 

. flection peaks than were previously obtained by the author and by 

; others. The band structure of the compounds of groups IIlI--V is 

i found to be very close to the band structure of crystals of group 

: Iv, particularly germanium. The structures of the reflection spec- : 
fe of ee crystals are erpiained on the basis of a scheme for direct ~ 
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.1962). In addition, the spin-orbit splitting of the valence bands 


‘at the points and L and of the transitions at the pointe IT, L, and. 
'X are determined. An arrangement is proposed for the location of 
| the extrema of the bands at the points L, X, and I. The results 
are compared with experiment and with calculations by others, and aac 
| some of the discrepancies are explained. peck art. has: 3 figures, eco 
2 formula, and 2 tables. 
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| ere 
| ABSTRACT: The spectral distribution of the exciton absorption ! 
| coefficient was obtained by the study of crystal absorption at low 
| temperatures. The contours of the lines were determined and the 
| oscillator strengths were computed, The theoretical and experimental — 
| data were compared. [Translation of abstract] {KP} 
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TITLs: Optical investigations of the energy structure of bands in some crystals 
ZReport, Third Conference on Semiconductor Compounds held in Kishinev 16-21 Sep 1964 


SOURCE: AN SSSA. Investiya. Seriya fizicheskaya, v.28, no.6, 1964, 1990-1095 
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ee ABSTRACT: The author has obtained the optical reflection spectra of crystalline Si,. 
Ge and the six compounds of the type AIlIpY in which A is In or Ga and B is P, As 
or Sb. The Si and Ge spectra were in good agreement with those of H.R. Phillip and 
: BLA, Tait (Phys .Rev. 113 ,1002 ,1959; 120 ,37,1960) except for the Ge reflection peak at... 
3.35 eV, which was found to be much sharper than reported by Phillip and Taft. The : 
reflection spectra of the compounds were all very similar; each had one intense | 
- sharp peak between 200 and 400 millimicrons and a broad less intense maximum be- | 
tween 400 and 800 millimicrons. The longer wavelength peak was absent in GaP and | 
double in GaSb and GaAs. These spectra are compared with results obtained by seve~ ; 
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‘yal other workers. There is much agreement among the results of the different exper 


‘ imentors, but there is also considerable disagreement; further experiments to clark 
fy this situation are now under way. The spectra are compared with calculated band: 


structures and the features are tentatively identified. It is found that the Xq-X} 
 (X5-X)) and Lg'-L, separations are approximately the same (2 to 2.2 eV) in all the 
_ compounds investigated, and it is tentatively concluded that the lower conduction 
band in crystals of the AIV and AIIIpV types shift by the same amount at the L and | 
‘X points. Earlier optical measurements on CdSe by the author and Ye.F.Gross are re= 

: viewed briefly. These data, together with experimental data on ZnSe, CdS, ZnS and : 
‘ZnO from various sources are compared with theoretical band structures. It is con- . 

| Cluded that the band scheme of J.J.Hopfild (J.Phys.Chem.Sclids 10,1597,1960) is cor 
; xect for the sulfides and selenides, and that of J.L.Birman (Phys .Rev.114,1490 ,1959 
‘for ZnO. "The author is deeply grateful to S.M.Ry*vkin, D.N,Nasledov, N.A.Gorynova, 
-B.T.Kolomiyts and V.M.Tuchkevich for kindly providing the crystals." Orig.art.hass: 
hi figures and 2 tables. - 
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TITLE: Energy structure of aluminum antimonide ; 
. a vy ! 
SOURCE: Zhurnal prikladnoy spektroskopii, v. 3, no. 4, 1965, 372-374 


TOPIC TAGS: crystal surface, crystal optic property, crystal lattice energy, light reflection co 
coefficient, spectrum analysis, aluminum, antimonide 2 | 


ABSTRACT: The recent intensive development of the theoretical structure of the energy zones 
of crystals in the k-space and the establishment of a direct connection between the reflection ' 
spectra in the E~Eg region and the structure of the zones led to a successful investigation of 
crystal reflection spectra in the domain of self-absorption. The least studied of the II-V group 
of compounds seem to be the AlSb crystal. An energy level diagram for the AlSb crystal zon¢s| ~ 
(shown in Fig. 1) has been proposed elsewhere. To check these theoretical predictions the pret - 
sent author carried out reflection spectrum determinations shown ia Fig. 2 in good agreeme 

with the energy level diagram. Numerous studies of the influence of surface conditions on the 
crystal reflection spectra of Si, Ge, GaAs, d InP indicate that the! 


GaSb, GaP, InAs, InSb, an 
position of the maxima does not change in spite of possible large variations in the shape of thé Boos 
curves. "The author thanks M. S. Mirgalovskaya, and I. A. Strel'nikhova for kindly supplying | ae 


the AlSb monocrystals, S, G. Kroitor for carrying out the measurements, and M. Cardona and 
wrap aler 
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